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.A . . . 
;..e r . . . Previous speakers  have descr ibed c:iperixental ?lov:shasc p r o j e c t s  

. . 
designed t o  determine the  f e a s i b i l i t y  of using nuclear  exp los ives  t o  . . . . . .  

. . . - .  .:.. . . .  . . .  . . . . .  - .  . a i d  i n  t h e p r o d u c t i o n  of products  such a s  n a t u r a l  gal,  o i l  and 

. ,  . . 
.. .. . - . - copper .  ?'he 'Atomic Energy C c ~ a i s s i o n  recognizes t h a t  i n  evaluati.ng . . . . . . . . . . . . . . . .  .: . ,. . . 
.' -3.- . . t h e  f e a s i b i l i t y  of  such ' c sds  of  nuclear explos ives ,  c r i t e r i a  acd 

> .  
. . . . 
,--"'. : .  c o n t r o l s  f o r  p r o t e c t i o n  of t h e  h e a l t h  ancl s a f e t y  of the  pub l i c  usfng 

. .  - . . . . .  

:.. . .  t h e  products  a r e  'of p r  i n ~ ~ y  ircportance . A key f a c t o r  i s  t o  mininize  
. . . . .  . . 

1: the" amount of  r e s i d i l a l  r a d i o a c t i v i t y .  f h z t  may becprre a s so s i a t ed  w i t h  . . .  .... a.  . . 
a. . 
:.?- .: t h e  p r 0 d u c . t ~ .  ' It i s  f o r  t h i s  r ason* t h a t  major 05 jec t ives  of ?he ... , . 
. . Plowshare program a re  t o  develop in2ori:ation tha t  \.?il-l a s s i s t  i n  t h c  
. - 
. d&rnj .nat ion of exposures t o  the pub1.i.c from t h e  use of products  

produced by nuc lea r  . exp los ives  and t o  ir.-vcs t i g a t e  means of r e d u c 5  n; 

. . . . the anmunt of radioac. t ivi . ty ass0ci.a ted   xi t h  the. product . This  . I . . 

:inforn~atj.on w i l l  permit  the  pl-ogrcssive and' tircc..ly development of 

r e g u l a t i o n s  t711ich a r e  r e l a t e d  t o  the  s p e c i f i c  condi t ions  p r c v n i l i n z  
. . .  . . . . . -  . 

# . ' .  

. . . a t  t h e  v a r i o u s  . .  s t a g e s  . of . . de'vel.opment of t h e  us? of nuclca-r exp lo7 j .vcs .  
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. . . , : E v s  fo r  the fi:ost: advanced p r o j e c t a , - t h e  t i o n '  of  natui-a1 
. . .  r.:.. , '. . . . 

. . .  , - . / -  . ,  . . . . . . .  . . - -  
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. . . . . .  . . suggest3-ohs . . as. t o  r egu la t&ns  . . .  which . . .  might be imposed on widc-scale . . . . .  . . .  . . . .  .- *.. . . . .  . . .  . . . .  . . . . . . . .  . . . . . . . :  . . : . . .  . . . . . . . . . . .  
, , 

. . .  ' . . . . . . .  . . . .  . . . . . .  . . .  . . , .,.' . . . '._ . . . .  . . . ~- , _ . , .  I .  
. * 

. . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . .  . ,' . _. 
. . .  . . .  . . . . . .  .. '. . , 

. . .  . . . . . . . . . .  . . . . :  . . . . .  . . . . .  . .  .. - ; )  . . . .  .- . :, * . - , - 
. . . . . . .  . . . . . . .  . . ' .  .: . . . . .  ': ": " " . '  . .  . . . . . .  

. : .  . 
. . . . . . I  . . .  . . ,... . .  - . . : .-: ... . . . . . . . . .  . . 

. . .  . . 
. - . . .  . .  . . - . . . . . . .  ' . ,  . . . , '. . ? '  , :. . : , .. . " .  . . . . . .  . . . . . . . . . . . .  .. . . . . . . . . . .  . . : . . . .  . . .  . . . . .  . . . . . .  - . . . . .  * . .  . . .  . . ,  . . .  . . . . . . . . .  . . .  . . . . . . .  . . - .  . ,  : . . .  .: .; : ., . . . . .  . . . . . . . . . . . . . . . .  . . . . .  . . . .  . . . . .  - . .  . . . . . .  . . . . ...... .' _:.. 

- ,  . . . . . .  . . . .  . . . .  . . . . .  . . .  . . . .  I .  -. . ._ 
. . . .  - . . .  . . '  - . .  . . . . .  . . . : . .  . . . . . . . .  . . - . . . . . . .  _ , , . _ . " . . .  . . . .  : . .  . . _ . .  - . .  . ,. . . 

. . . . . . . . . .  ' . .  , . .  . . . . .  . . . : : . . .  . . .  - :.:. . ' 
. : 

. . .  . . .  
. . 

. . . . . . .  .. . . .  . . . . .  . ,. ( . . . .  - . . ..... . _:: . . . .  . . .  : . . . . . . . .  .* . . . . . . . .  . - . . . . .  . . . . .  . . .  . . . .  . . . . .  . . .  . . .  . .  . . . . .  . .  , , . . :. - .  . . 
. . . .  . . : . . . .  . . . ,  

; .  . . . .  -____._... - - . - . . . . . -.. -:. , -- . . .  I . .  ' '_ ' -  . : .  . . . . . . . .  --- . . . .  
. . 

. . . . . .  . . . . . . . .  . . " ' . . '  - . , .. " L . . . . . . . .  . . 
. . .  

. . . .- . . . . . . .  . ,. ' 

. . .  . . . .  . . . .  . . , . . . . . . ,  . . . . .  - .  . . 
' -.- , . . . 



u s e s  o f  such  p r o d u c t s .  The purpose of t h i s  paper' i s  t o  discuss soli?e . . .  . . . .  . . . . ,  . . . . . .  . . . . . . . , . . .  . . . . .  . . . .: . , 

. - ' of the  general c o n s i d e r a t i o n s  i n  t h e  f u t u r e  dcvelo?n?ent of tegula t j .ons  . . . . 
. . .  . . . . 

. - 
. . . . . . . .  '. a p p i i c a b l c  t o ,  c a m e r c i a l .  . . .  d i s t r i b u t i o n  of na'turfal gas And o t h e r  p roduc t s  

I .  ., . . .  ... . . 
. . . . . .  . . , . . . . . .  . . . - . . 

. . . :  .. . 
' tha t  might  b e  produced w i t h  the aid of nuclear exp los ives .  . . .  . . .  . . . . . .  . . .  . . . . . . .  , . --- _ _  . . 

. . . . . . . . . . . . .  . . . . . .  . . . .  . .  - . . ... . . .  
. -. . 

. . , . . . . . .  I .  . .......... . . . . _ _  : . , . -. . . . . .- . . . . . . . . . . . . .  . . 

. -~ u t i ~ n  on ,a coii;r~ercial . . scale cf products  s u c h , a s  . . .  . . .  . . ' .  
. -  . . .  . . . . . . 

. . .  . . 
.and copper  t o  b e  prodaced by nuclear  e s p l o s i v e s  . . . . . . . I .  . . . - i n v o l v e  f a c t o r s  t h a t  d i f f e r  in &ky r e s p e c t s  from those  t h a t  have . . 

' been t a k e n  i n t o  accknt  by t h e  A t o d c  Energy .Conmission i.n its 
. - ! '  

p r e s e n t  r e g u l a t i o n s .  Exemptions f;m r e g u l a t o r y  c o n t r o l  of v a r i o u s  -. 
p r o d u c t s  t h a t  have been  e s t a b l i s h e d  by the Atoillic Energy Coz-inlssion 

. . 
\?re not develop ecl w i t h  Plowshare-px'oduced procluc ts i n  mind and 

. . 
cannot  bc c o n s i d e r e d  t o  be  dj.-sectly' applicebl-c t o  such p r d  uc C . ; ,  . . .  

I I o ~ ~ e v e r ,  t h e r e  are many f a c t o r s ,  which have ' a l r eady  recdived extensive 

c o n s i d e r a t i o n  by the  htoinic Energy  orm mission i n  c o r . t r o l l i n g  t h e  

.... . I.. . . .  d i s t r i b u t i o n  t o  t h e  g e n e r z l  p u b l i c  .o f  o'i r oduc t s  containing . . .  . . . .  . - . .  . . 
- - $ .  . _".-:--- 

. . ~ . .  ,, 4?-[.,LL.jc ~ z t e r i a l ,  t h a t  i r e  p s n ~ ~ i ~ e ~ r :  i.;ie cevcivy:i\i-ll< 
. . . . . . . . . . . . 

I- ' of r e g u l a t i o n s  . . f o r  the c o n t r o l  of ~ l o v s h a r e '  p roducts .  It i s  u s e f u l  
. . . . . . .  . . . . . . .  . . 
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. . '1 . a t  t h i s '  p i n t  t o  review t h e s e  & o m o n  f a c t o r s .  . i, . . . .  . . 

. . .  . . . . .  . . . . . . . . . . . . . .  . . 
. . . . . . . . .  . . .  . . . .  . . .  

. , 
: . . .  . . Y .. 

. . .  . . . .  
. . 

. . . . . . .  . . .  
, . ': . . . . . . . .  

. .: . . . . .  . . 
. . . . . .  . . . .  . . . .  /. ,, . : .. ' . ' .  . "  _ * .;. . . . . . . . . . . . . . .  : .:, ;". . . . . .  . . . . . . . .  . : . . . .  ............ . . . . .  . . . . . . .  . ' . ': 'I' , ;.: . . .  . . . .  . . : . - -:. . - 

. . . . .  " . . . .  , . . . . . . . . . . . : .  . . . . . .  ': . . . . . . . . .  , . . . . . " . . . . .  . . 
. . : .. . . . . . .  

. . 

. . . . . .  . . . . : .  . . . .  :- . .'.I'. . .  : , .  . .  . - ;  
,, _ .  - - 

. . . . . .  ~ - ,, . . . . . . . . . .  . . . . .  : . . . . . . . . .  a'.. . . . .  . . _. . : .. . '.' . .  ..; . : .; . . . : .:,. - - .  . 
. . .  . .  . . . . . . .  . . . .  . . . .  .. ' '. ' .  . 

% . #  , . . .  - .. . . . . . . . .  . ,_ . .- . -  . . . .  . . .  . . . . .  . 
: .  ".. 

. . . .  .:._. - .. . . .  
. - ._ z ,  . . . . . . . .  - .  .: ... . , . . .  . . i ' .  . . . ' .  . . . .  . . . . . . .  . ? .  . . .  . . . . . . . .  . . . . . . . ;  . .  .i . . .  , . _. . . . . .  . . . . . .  , . . . . .  . .  . . . . . .  

. . 
.. . :  . . . . .  . . . . . . . . . . . . . .  ..: . .  . . . .  

. . 
. . . . .  . . . . 

. . . '  . . .  . . . . . . . . . . . . . .  . 2 ,  . '.','. 6 . . . . . .  . . . .  ,, ..?. g-..:: ' ' .  . . . .  . . . .  . . . . . . . . .  . 
. .... I . . . . . . .  . . . . : .  ; . . - . .  . ' . , ,\ . . r .  .: . . .  . . .  . . . . . . -  '. . .:.; .: . . .  . . . . . : : . .  . . .  ". . . . .  . . . . .  . . .  .. ".. ..-- 

.- . . . . . .  . . . ;.,. ... .... ... . . . .  -. .;;..,; >'.:;: ;. :, . . .  . . .  ... I .  

. . . .  . , .  - . . .  . .: :> ; : . .  
. .:-; .. .: .. -. . . :. , . . -. . .. . . . . . .  . .  

. - .  . .. . . .  ,... 
. . . .  a -  ;, ;:.. . .  ,. . . . : .,-. -.: .... 

. . 
. . .  . . .  . . . .  

. . 
. . : . . . . .  . . .- .:..., :. .. :  _ _ , .  .: . -  . . . . . .  -. . . . 

. . . . . . . .  
. :- . . . .  ... . . . .  . . .  . . . . . . .  . . . . .  . .  . . .  . . . . . . .  - . , ,  . : 

- .  
. . . . . . . . . . . .  ..*. ..,; .:.: .:' . . . .  . . . . . . . .  . . .  . .  a .,-. . . . . . .  . -. 

. . .  . . . . . . . .  . . .  . . . .  . . .' . . _  . . . .  :.. ..: . . . . . . ;.. i.. , . ' . . . .  . . .:. . . .  
. . . . 

. . . . . .  . . .  
. 

... 
..: 

. . . .  
. . . - . . 

. . . . . . .  ..:.. 
' , :  :. . -  . 

. . . '  . . . . 
.... 

- .  . . 
. . .  

. . . . 
. : 

. . . .  . . . . . . . . . . . . . . : . . . : .  . .... 
,. . . . . . . .  

.. ' - . . ;: . ., . . 
. . . .  . . . . . .  . . . . . . . . . . . . .  . ' i  .: . . . .  . . .- .: . . :  

. . . .  
"- . :  .:. , . . .... :, . . . . . . . . .  

. - ., . : 
. . . . . . .  

. . . . . . . . .  . . . . . . . .  : . . . . . .  . . .  
. . . - . . .  

. ' . .  
. : . . . .  . . . . . . .  ; .  . - . .'  . '  . 

. . 
. . .  

, - _  . . 
. . .  . . .  

. . 
. . .  . . . . . .  

' 
. . . . .  . . . .  ... . . . .  . . . . .  . . . . . . . . .  . . . . .  . . . . . . - . . 

. . . . .  . . .  
. . . . . -. . . . . . . .  . .  

, .  . 8. : t -. . 
. . . . .  . . .. . . _ .  

. . . .  
. . .  

. . . . .  . . . . .  ' . - . - ,- , .. . . . . . . . . . .  ,. . - 
. . .  . ;. . . . . . .  I . '  : '.' . .  . . .  . . . .  . . .  . . .  

. . ,  
. . . .  % . :. . 

. . . . . . .  
. . . -  . 

. . . . . . . .  .:.. ; ? .  
. . . . . . . . . .  . . . . . . . . .  

. - .  
. . . . . . .  . . , ,: -. ' . . . . . .  . . . . . .  . . .  . . . . .  . . . . . .  . .  ....:. . . : . . . . . . . .  . . . . , . 

> . . . . .  .' . . . . .  . . .  . . . . . . .  . . . . . . . .  . . .  
I . .  i 

. . . .  
' ._ . . i .  ' . . . . . . . . .  . . .  r ' :  . . .  . . . . 

. . . .  . . . .  . . .  
. . 

. . . . . .  . . . .  . . . .  . . . .  . , . .  ' .  - . . ... . . . . ._. .  _ .., . , 
. . , . .  . - - : 

. . . .  . . .  . . . . 
. . .  . . .:'.:: . . . . . . . . . . .  . . . . .  - . . '  . 

. . . .  
._. , - . . .  . 

I . . . . 
. . . . . .  

. . . . ' . 
< ... 'I. .".' . . . : , ' . . . . .  ' 

. . .  
. . . . . . . .  . '  .) I . - 

. . .  . . . .  . .  
.i ' . . . . . 

. . . . . . .  
. I .  . 

. . . . . . .  . .  . . . .  . . . - .  . . + '  
4 

. . . . .  ,.. :. ,. :-. ' .- ., . . :. 
. . , . . . . . . . . 



An -.c .. a*--- : 'h- ,cc v-.... ~~(71;- . t~tr-~ <: i-4.5 "--.& -,-:-- - 7 .  

-..- L.-,z -..,-.- o x 1  Cs:-~.isstcn or! 3c?cilo~o::cal 

?ro';cc:io2, 25; :T;.c-r;:zl C;,~-,;S<: r j y )  ~ ~ ~ i c . . . " + o ; - l  2roL2ctio2 2r.d > : e a c i ! y ~ ~ ~ n ~ s  

. , . .  - - ti,? ~ 2 . ~ i 2 t i o z i  Prii",ea..-" -- "--2 2- '--- -.- - 
-LULL LYU-V-~: -t,- \.,..vL2-;227 2::>SQ'IYCS < S  OEP->,~,L? 

. . r e m  pz" y y y .  coqcez~-.-n-.~ . - G - T ' _ Z ~ ~  f ; f ~ i . ~ ~ - i ~ ~  r , ~ ~ ~ i ~ ~ ~  01  ti-j? -_ 
b~r':y eye ~ L ~ ~ : = e y  by 'f62.5G-:S +,k~;; ~ ~ ' ; 2 2  fZ0y, 3 t3 ?OX t h e  t c t a :  * . - 
poplat lon); i t  is recs;:::~z2sd tka t t >e  av.=:zzz' 

. .  
. . . 

. . 
. .  ' 

. . 

. . 



.- 
il:divJduc?i 12;:cle-b~Zy 6 3 ~ ~ s  ere not I ~ E G ~ ~ I T I ,  a sul:a>le ~ ~ i p 3 . e  of the 

Bo2h t h e  ICXD and ccns ldz r  :ha< t h e  

, . . - 
. . publ5.c is to 2 r o v i l e  gcLac;:ce f3: 1Lrr.i.ticg levclc of radiation 2 . d  

, - . * .  \.Lo w i l l  z c c e i v ~  grc?ete;; es>cs-,res t h s n  s?eczr~zd j.n t3e gctde. For 

exar.?le, ix papczrap5 70 of its Pc315cetioi-1 9 ,  t h e  LC?2 sta23s: 

. fcr ~ccu~~.~fo,.l su72!.recjj . e:.:?DSura ere reza:zez 
an u??zr l ixtiss,  ei:3 the dceec' nrry hzvc-. to bs i ~ s i v f  dus'll y 
n;allitore,". ecd c;ntroll.ed .zs e;:snzz -;-.:let t:lc l*'sx<n.;-. ?er:.yis;ihla 
Doses aye not escacZzci. The dosz ? f r : i t a t f o n  f o r  r.2ri:eys of t5.2 
ptlhLic i s  2 r:~oze theo i -e t i zz l  c o n c ~ p 2 ,  i n t e r d g d  t o  provfzc  
s t211<a-r~ko-r  t h e  zesi -0- cr! ~ i . 3  0 c r e ~ f . o ~  02 yzdfstSon socyce; so 

. . t h z t  it un l ikc ly  ---- (er;,,-lhesls su?p'_lec?) t h a t  i c Z i v i 3 a ~ l s  i r r  t h e  
?~t\l.ic will yece ive :;o;--e t h a ?  a spcc i f i zc l  ('ass. ynz ef f ecti-,re;?cs,c 
of this is chsckc!; no t  by s>c,=rvizg i z b i v i d z ~ i l s ,  but by assess- 
~ ~ n t s  throagh serfl?iTng p r ~ c e d c ~ z s  in the e1-~vlrox?.2nt and 

' stztistical calculstions, and by a ccztroT of the souzc~s f r c a  
. which the expbscre is er;>ccirecl to ar i se  ..." . . 

*r . . 
I 

. . . . 

, . 
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Both t he  ICSP 2nd PLIC usc these indivlduel Radiatior? ?r-o:ec';j.on Gcic?cs 
- -. . 

t o  davclop a l t c r n n t l v e  rccox.anda:ions foz conti-ol lfng ex2osuxes f r o n  

better rc41ec5 thc nature of t h e  er?vl:or-r-zntal stc?nda-Cs of r ac? la t<o l  

p r o l e c t i c n ,  k c k  of p r ~ c i s z  c r l t e r i a  f o r  s e l e c t i n g  g r ~ c ? s  of f n d i v i d c c l s  
' .  i 

over ~?i'Lch E V Z Z ~ S E S  .~fio~Ld be  Ee?ier. nz!;c t l -zn d i f f i c u l ~  t o  zp?ly. fh2  

'"jccause 02 t1.2 i n n a t e  vari.ebilltjr wit5 an z ~ p a - r e n t l y  
- - - I  ho-.ogeneous g ~ o x ? ,  so:?? rr-.zx3zrs . ; . I.IL,LI r ece ive  doses -- 

scr;lei.i:lat h i~5e . r '  t h a n  rile Case L in '_ t .  iio.ii:vcz, a t  the  
very low l~vcls of r i s k  f r . ? l i c d ,  i t  i s  likely to bz of 
m 2 n o ~  conssqnence t o  thz ; r  hezlth i f  tte Dose.Limit i s  
nmrgTnally o r  evsn  s ~ b ~ f a i - : ' i l ~ l l y  excec:led." 

The IC3P f u r t h ~ ~  c5servzs ( - L > a i * a ~ ~ ' ~ p h  7 5 )  that : 
-- 

.''In saxe s i t u a t i o x s  . . . i t  irzy uo2 be puz.c:lcal t o  mke  
the d e t a i l z d  studies neccssEry ?or t he  idzntiiLcatto~ of 
t h e  c x i t i c a l  zroci>. To allor.: f o r  i.nd4vidusl v s i - i ~ b f  l T t y  
it 1.611 t hen  be necessary  '.:a 2 ~ p I . y  an operi l t ional  'sc?.fety 
f&tcoy ' to ;kc d:r<-;cd ca->ce::txzcicz lcxits i c2b j 2 K O  

L 

a miher of t h e  p u b 2 - i ~ .  . . . Hox;cve-;, 2s the  val-ues t o  bc 
recor?~~anc?ed f o r  such fac to : :~  zscr?;~'; va;:y ovzr a x~?'.C;e range,  
depending 02 the pc?..rticul.er cl~c;i-i . lctances, r?o generally 
zppl iceble  values E r e  given i n  e h l s  r c ~ o r : = . "  

& - .  

- *. 
. . . - 

. . 
: .  

. . 
. ' I  

i 

. . 
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Quali tat l : ;zly,  t he  Z C Z ,  

t 

m ' - .  -c77 e G  7 kcpr 2 s  loxi 2 s  practicr3lc. i..i rr-~- .. c.s ( ? i ~ z . ~ - : t ? h  87): 

11 ... t h a t  it 5s j.r.iyc:tz~nt to snscyz t 3 g - Z  ao e C z r i e  V t ygz  
of ?o?ule c:.-:onuye .:rk.?~ u? <;si;.rir?o:tfoxrte si.2ze 
~f -52 tac21, 7:'~ :.;zy Ln l:>cch t h i s  5s 6 ~ ~ ~ 2  ds?zzi3 

ciycr::~sta.c?es ~.::f,c?! i;-zy vc...ry fyc.-. ~slii--LLTy t o  cor?Iltry, 
and will be d z ~ e r z f n ~ ?  Sy ile:;cnz:, eccnanlc ecd sozi i i l  
c o z s i - I e ~ ~ t 1 0 ~ s . "  i t 

Reccr:z?en~ztiorLs of t h c  YXC, l i k s  those cf t he  I C P P ,  w3ich 

t:t h a w  jzst C L O C C ~ ,  a r e  bssed on the  n a k r e  of the r i s k s  t o  

hea l th  of . recl iat iot l  e s l o s z r s  \.k<ch l~eve . be22 d i ~ c a ~ s e d  by 

D r .  Toz2kins. 
. . 

C o n s i l c r a t i o n s  suc5 e s  k3ese l ed  t115 ?cdcyr: Bzdiation Co:;xc.jl 

. . . to include, in 5:s firs ' t  reeo:;:.2ndat<s;1s -Z cn racretTon protection 

- -. . guic!ancce, ap?+oved by the Fzerideil; I<zy , ? 9 5 ~ ,  ths fol1on;up 

i:.e Re6iz.tion Prc t ec t i on  g c n e ~ a l  -recom.~.e~Zatio; l .~ 03 tke cee 05 - -  

Guides  : 

"It i s  reco~z~? i lded  "L~at: 

1 There shox1.d ~ o ' c  - b2 - any ~zn-rz<> .-rdl'.ation esposc-r? 
- s i r h o 3 m r  e x p e c t z ~ i c n  ox ;zngfiC rss-L:?"in Q 2:rn rut> c s j o s r : . ~ .  

A c t i v i a s  resu l t i c :  5.:. c:sfi-~rde radiation expowre should b: 
.aaithorized fom use%t..l a p ? l l c a t i o ~ l s  providzc'. recon'zendations s e t  
f o r t h  he re in  a r e  f oLlc.c;d. 

. . 

. . . .  
, . . . 

. . . ~ 

. . -  

. . 

.. . 
b . * 



2. The t e r q  "Radiet ioi l  Pro'iec-tiorr ~ u i d c '  be ado2ted f o r  
Fc<crsl  u s e .  T h i s  Ccrn i s  &lined 2 s  the rac i ia t ioa  doc2 uhicil 
should  not  be excccZed vit5ou!: ca re fn l  c o c s i d z r a t i o n  of t h e  
r c z s o n s  .foi- do ing  so ;  evc-ry c f i o r t  s h ~ c i c !  bc n~-. .d~? t o  ericonrage 
t h e  r:i intcnance of r a d i z t i o : ~  doses a s  f z r  bzlow t h i s  gcidc a s  
p r e c t i c a b l e  . 
-*. .. .r. . .. ..- n ... n ..- n 

5 .  There c z n  be no s i n s l z  ~ e r r ~ C s s l 5 l e  o r  a c c e p t a b l e  
level  of e:ipcsure t.;ithozt regard 20 t h e  reeson foz p c r n i t t i ~ g  - t h e  csposxze. it shou ld  be zzxeral prac t i ce  t o  rednce 
e:-3oss:e 20 r r d i a t  i ox ,  a x ?  p o s i t i v e  e f f o r t  shoulc1 be ca r r i ez  
out to f u l f i ; . i  thz s'rg:l~e C? tS2se r e c o > ~ . ~ ~ ? ~ ~ d ~ t i o n s .  213 i s  
b3si.c that exposuzc to  r a d l a t l o u  should result f - r ~ m  a r e a l  
d e t c r n ~ i n ~ t i o ~  of i t s  ~ c c z s o i t y .  

7.  The F c d e ~ s l  agzxcCes  q p l y  thesc  XzdiatLon ? r o t a c t i o n  
I 

G:;<~;cs with juci5r.-.?at ail2 c1isci-etlo2, t.o css:!re t h e t  r easona5 l i  
pro5ebiLicy i s  eciii_cved i n  t I ~ e  z k r a i ~ i : ~ ? n t  of t h e  d e s i r e d  ~ 0 2 1  
Of L L ~  - a- LL~;& J ii211 fro?: 2 ; ~  .~1lZesi r2ble  ef fecLs or' r2dj.a t i  on.  
" 1  .1n2 G:lides_rzzj7 be exzeeditd o a l y  2 5 t e r  t h e  Federa l  agency h a v l ~ l ~  

' .  jusisc!i.c.tion ovi: tSe  i r a t t c c  has c a z e f u l l y  considerccl t he  r eason  
: l o r  doins so i n  l i g h t  of tke -,ec3r-~..encie'iions i n  t h i s  pepel-." 

. . .- 
It i s  w i t h i n  t h i s  'frrrrax-;:):l; t h a t  t h e  ASC, as  a r e g u i i t o ~ y  agancy, 

.r .. 
works i n  devclo? ing  a p p r o 2 ~ l a t e  c r i - t e ~ i s ,  s tandard5 and regulations 

& 

governing t h e  cont ro l .  'of souvces of cxposlires t o  ?he. popu la t iox  f r o =  

a t o x i c  e n e r g y e t i v i t i c z ,  i ~ c l a d i n g  t Z e  dist~ib: : t i .  constirnei~ 
.. . . .... . 

. p r o d u c t s  c o n t h i n g  r a d i o a c t ~ v ' f  ~ p a t e r l a l s .  Sir.iply 
. . 

o3gedtivzs i n  developing s a f e t y  c r i t e r i a  a r e  ' t o  provZde r ezsonsb le  . 

assurence that: . . 
1. -,' . - 

. . I 

. 6 
. . .  . 

I 

. .. 

. .  
- .  



(1) a p p r o p r i a t e  ef for i -s  a r e  m.cIc ' to  1j.rcrit exposures 
- - -  - .  

he po?ula t ion  f r o 3  i n d i v i d u a l  c l e s s e s  of " sources-of-  

sure" a s  fer as practicable;' 

t h e  ex2ocures of the  g c a e r z l  p u j l i c  t o  i o : ~ i z f n ~  

from 211 sources  w i l l  no t  excecd l c v e l s  reco?-~.2adcd 
. - 

a d i a t i o n  Council and approved by thc Pres iden t ;  

i b u r i o n s  of i n d i v ~ d u s i  c l a s s e s  of "sourc?s-of-- 

. esposu-re" t o  exposcres  of t h e  p u b l i c  a r e  not  disproportionate 
' . 

t o  t h e i r  n e t  c o a t r i b 1  t o  t h e  nationz.1 v e l f a r e .  

. +- ' -  . 
-In ~ m d e r t e k i n g  t o  meei- t h e s e  0 5 j e c t i v e s ,  ~ c z  f i n d  t h a t  d i f f e r e n t  

. . b .  -. 
c l a s s e s  of "sources-of-exposure" involve  cons ide ra t ioz~s  t h a t  requi re  . 

d i f f e r e n t  rcgul.atucy c o n t r o l s  acd speci fFc  c r i t e r i a  f o r  limltic, 
/' 

t h e i r  r e s p e c t i v e  c o ~ t r i b u t i o n s  t o  exposdue of the  ptiblic t o  r a d i a t i o n .  

- Idhenever an  a c t i v i t y  o r  a product  that: coi . ls t i tutes a new " s o ~ r c e - o f -  

exposure", o r  a s u b s t a n t i a l  rcodi f ica t ion  of an' exis t i r ig  one, i s  

- proposed, i t  becomes necessary  t o  review e x i s t i n g  regu la to ry  req:lire- 

mznts t o  determine that modi f i c :~ t inns  m y  be d e s i r a b l e  t o  assure 



. .  . .  . .. ' - 
In c o n s i d e r i n g  t h e  <evelo~:zznt  of c r i t - e r j e  ?nd c o ~ k 9 2 . s  tz~ . . .. 

. . .  - . lipit: exposures of the pu?3lic to r a d i e t i o n  fro!o 'byproduct material 
. . . 

c o n t a i c c d  i n  c o n s u z ~ z  pxoducts,  i t  may bc observcd e't t he  oatsct ' 

t h a t  i t  w i l l  g e n i r e l l y . n o t  be p r z c t i c a l  t o  achieve AEC o 3 j e c t i v z s  

by r e g u l e ~ l n g  users  02  tke  prcduct. Kot only uould zhe e f f o r t  . 

r e c ~ u i r e d  t o  e f f e c f  i v s l y  regclzte  t h e  user be 'e:cjcc~ed t o  outtrcigh' 

the. r e a s o n s  f o r  i ~ t r o d u c i n g  t h e  byproduc: r i z k e r i a l  i n t o  t h z  produce, 

' b u t  t he  impact  ori the user t ~ o u l d  g e n e r a l l y  be unacceptablc~to him. 

Consequentiy, ovr  i ~ f e - r e s r  i s  i n  t h e  d2velopr;.2n!: of c r i t e r i a  for . - 
de te rn in i r ;g  d:7ethsr or  n o t  the  c h a r e c t e ~ i s t i c s  of a p a r t i c u l a r  . . 
produc t  sufficiently l i m i t  its ~ o t c n t i a l  f o r  exposure of  mcinbers o f .  . -  
the  pclblic t o  just5;fy  cxez?tion of its cse f r o n  r e g u l a t o r y  c o n t r o l .  - 
P,ss.urance thzt en esez2t pro2uc t  roeets specified requirenents  nust 

then dz2end upon r ~ ~ u l a t l o z s  a p ? l i c a b l e  t o  the producer, f . n>orLc~ ,  
. . . .  . . .  

or d i s t r i b u t o r  of Ckie p rod2c t .  , . . . . . I . - 
. .' . . . . . .  . . . . . . : .:. . .  . . 

. .  . .. . . . . - .. . ' . . .  . . :  . 

. . . - 



The Cofixnission has  developed g e n e r a l  c r i t e r i a  f o r  exenip t i n g  

the use. of byproduct  m a t e r i a l  i n  p roduc t s  thz t  depend on the r z d i o -  
0 

a c t i v i t y  t o  perform a u s e f u l  f u n c t i o n ,  a s  i n  the  case of se l f - lu rdnous  

prodcct-a. Tnese c r i t e r i a  2ppi:ar i n  t h e  Fede-ral Xegis ter  of Xarc:h 1.6, - 
h 1955.  he kcy provisions of these  c r i t e r i a  a r e :  
. - 

"2. Approval of 2. prcposed consunsr  product w i l l .  depend 
u2on bo th  a s s o c f e t e d  c q o s u r e s  of persons t o  r a d i ~ t i o n  end 
t h e  apparen t  use fu lness  of  t h e  product .  I n  genera l ,  r i s k s  
of e v o s u r e  t o  radiation  ill be c o n s i d ~ ~ e d  t o  be accep tab le  
i f  i t  i s  sh0i.m t h a t  i n  handl ing ,  use and d isposal .  of the 
product  i t  i s  u n l i k e l y  t h e t  i n d i v i d u a l s  i n  the pcpu la t ion  

. . w i l l  r e c e i v e  rare  t h sn  a s m a l l .  f r a c t i o n ,  l e s s  than a  few 
hundredths , of indi .vidual  dose 1ir.ii t s  wecciixi.ended 5y such , 

• grou?s as  t h e  hn te rna t ion21  C o m i s s i o n  on Radiological  ' 

P r c r e c t i o n  ( L C P ) ,  t h e  K a t i o n s l  Council on-Radiation 
P r o t e c  t i o a  and >Ie~sure :~~e~Pis  (NCitP) , and the  ~ e d c r a l -  R a d i a t i o n  
cOuilc 2 1 (i:;' ,\C), 2nd t ha t  t:he p r o 3 a 5 i l i t y  of ind iv idua l  doses  
approaching say of t h e  spec i f  iec: l imf t s  i s  negligf b l y  s r u l l . .  

" Otherwise, a dec5.si.on vIS.1 be r!??ore d i f f i c u l t  and will require 
a r z r e f u l  re ighi r .2  of all.  facCo-rs, includjn;  berlefi t s  t h a t  ~ T l l  
a c c r u e  o r  be deniecl t o  'ihe pnl) l ic  a s  a  r e s u l t  of t i h e  Cocd~j .ss ionlc  

I 1  ' z c t i o n .  ,.. 
' . 

. . 
119 -- s n  c v a l u e t i n ~  proposals  f p r  che use  of rz!dioactivs n a t e r  i a l s  
i n  consunzr prodcacs t h e  p r i n c i p ~ l  cons ide ra t ions  a r e :  

I 

. . 
, (a) Tile p o t e n t i a l  e:<Cernal and i 1 exposure of 

i n d i v i d u z i s  i n   he p o p u i z ~ i o n  r a d i e  tion ircattl 

- .  t h e  handl ing ,  use  and $Lsposal of ind iv idua l  
. .. produc t s  ; 

. (b) The p o t e n t i a l  t :otal  a c c n ~ ; ~ u l a t i v c  r a d i a t i o n  dose t o  
i n d i v i d u a l s  i n  t he  popu la t ion  who nay be exposed 

-0 r a d i a t i o n  f r o a  a noiibcr of products; 
i .. I . . 

. . 
_. . . 

- .  . . . . . . .- ' - . .  
. . . . - -  . . . . . . . ..' 

. . i . . 
< .  

I . - * . . . .- 
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- il - 
. . 

. (c) Thc long- tc rm p o t - e n i i a i  cx rc rca l  2nd i n t c i o a l  
exposure  o f  t h e  g e n e r a l  p o ~ u l ~ t i o n  from t h e  
u n c o n t r o l l e d  d i s p o s a l  and, d i s p e r s a l  i n t o  the 
environrt~ent  of r a d i o > c t i v e  t i ~ a t e r i a l s  froin 

. produc;s a u t h o r i z e d  by t h e  Co~ :~ i s s ion ;  and 
. . 

(d) The beilef-it t h z t  w i l l  a c c r u e  t o  or be denieZ 
th2 p u 3 l i c  because  of  t h e  u t i l i t y  of  t h e  product  

. . .by a p p r o v a l  o r  d i s a p p r o v a l  of  a s p e c i f i c  product." 

"1. A t  t h e  p r e s e n t  t i n e  i t  appears un l ike ly  t h a t  t h e  t o t a l  . 
c o n t r i b u t i o n  t o  t h e  exposure of  t h e  general  p ~ 1 5 l i c  t o  r a d i a t i o n  
f r o n  t h e  use  of  r ad5 .0ac t iv i ty  i n  consumer products  trill exceed 
m a l l  f r a c t i o n s  of l i n l i t s  recom.snded fo r  e:;posure+ t o  r a d j a t i o n  

' .  from a l l  s o u r c e s .  I n i o ~ n a t i o n  a s  t o  t o t a l  q u a n t i t i e s  of r e d i o -  
a c t i v e  n a t e r i z l s  b e i n g  used i n  such  products  and t h e  n u ~ 3 c r  of 

. i t ems  b e i n g  d i s t r i b u ~ - e d  w i l l  be ob'iaj-ced through record-kceping 
and  r e p o r t i n g .  requi-ren:ents a p p l i c a b l e  t o  t h e  n ? n u f a ~ t t i r c  and 
d i s t r i b u t i o n  of such p roduc t s .  I f  radioact i .ve ~i la ' icr ia l  s a r e  
used i n  s u f f i c i e n e  q u a n t i t i e s  i n  products  r each ing  t h e  p u b l i c  
s o  as t o  reise any q u e s r i o n  of popu la t ion  e:cposure be cox in^ 
a s i g n i f i c z n t  f r a c t i o n  of t he  pernissible dose t o  the gonads,  
t h e  CorL-t~.ission wili, a t  t h a t  t imc,  xcconsj.der i t s  p a l i c y  on . . 

. .  . . the  usc of r a d l o a c  t i v e  m a t ~ ~ r , ' . ~ l . s  iu C O ~ S L I ~ ~ C ~ X  products  .," 
. . .  . . . . . . . . . .  . . . . . . . 
. . . . . . . . . 
These c r i t e r i a  t.:z-rc intci ided t o  be s p e c i f i c a l l y  appl . ica5 le  oi;ly 

. . . . . . 
. .  . . .  . 

. . 

: t o p r o d u c t s  i n t o  .r.~hich r a d i o a c t i v e  n a t e r i a X  i s '  i n c o r p o r S ~ e d  f o r  
. .. . . . . . . 

. . the pU'p0" C C ' ~  p 1 2 " ~ " ~ ' : . ' ~ ~ > g  2 use fu l  fit<tc'i{.o[l as li~ r c  of t:ii.. y ~ i r i : t i , : . ; .  

. .  . . . . 
. . . . .  . . . . .  . . ,. 

.. - s u c h ' , a s  i t s  \rse i n  s e l f ~ l u r n l n o u s  d e v i c e s .  LThile t h e  c r i t e r i a  may 
. . . .  . 

' p r o v i d e  sone guidance  on a n  appi-oach t o  developr;..snt o f  c r i t e r i a  f o r  

Plowshare @&ducts, there  Gre'many nsu  f a c t o r s  inrrodilced i n  t h e  
PC 

use of p roZuc t s  produced by nucleer e x p l o s i v e s  such as t h e  type  of  

- .  the  produc t ;  t he  n a t u r e  of  t h e  p r o c e s s i i g  and dis t r j -but- ion s y s t c ~ l ~ s ;  
. - 

. the c r i t i c a l  pethways o f , e x p o s u r e  t o  man; and t-he type  and s ize  of 

p o p u l a t i o n  groups  t h a c  will use t h e  v a r i o u s .  products .  



. . f . S s f c t y  . critc1:i.a and conc l i t i o~ i s  of &xeiit;>tion ~ p e c l f i c a l l . y  . . . . . . . . . . . 
. .  . 

. . a p p l i c a b l e  t o  each  Plows!ure-,produced product  should t a l x  i n t o  , . 
. . 

. . 

account  c o n s i d e r a t i o n s  such  i s  t h e  follow in^: 

(1) The cont-ributLon of t h e  Plovshare-produced 
- .  

produc t  t o  t h e  n a t i o n a l  1-ialfare. 

(2) The f e a s i b i l i t y  o f  l i m i t i n g  r a d i m c t i v e  ' . . 

con tamina t ion  of  the  product, as r e l e a s e d  by a l i c e n s e d  

producer  or p r o c e s s o r ;  t o  a c c e p t a b l e  l e v e l s .  
0 .  

. . (3) P o s s i b l e  and probable  exposures  t o  i n d i v i d u a l s  

. . 
i and p o p u l a t i o n  groups  as a r e s u l t  of exewpti.on of t h e  

, from r egu la t  :.on ur?der s p e c i f i e d  cocd i t i o i l s .  

Among p r o p o s s l s  t o  u!je nuclear expl.osives f o r  t h e  colrfinsci-11 

p r o d u c t i o n  o f ' v a r i o u s  p roduc t s ,  on ly  t h e  p roposa l  f o r  use  i n  t h e  
-. 

produc t ion  of n a t u r a l  g a s  i s  i n  an  advanced s t age .  Prcject  Casbbggy 
. , 

and f u t w e  Yrojec  t s  Ru l i son  and Dragon Trail are des igned  t o  provj.dc 
. . 

inform-?tlon on tEe i e e e i b i l i t y  o f  camaercial produc.tion of n a t i i r a l  g a s  
-.-- .. _ _ _  - . . 

by t h l s  neans .  These expcrihcnts shou1.d provide  much of t hc  inforn.l.i.c)n 

.needed t o  fo rmula t e  contro1.s on the  c l i s t s i b u t i o n  of' gas  and c o n d i t i o u s  
.k 

under ~.?11i*.use of t h e  gas  might be e x e q t e d  froin r e g u l a t i o n .  Adc1itio;lal 

studies t-?ill be r e q u i r e d  t o  p rov ide  in fo rmz t ion  on matters such  as 
. . I 

methods o f  reducing t h e  amount of byproduct  m a t e r i a l  
. - 

I ":_ 
. . 

i n  gas t o  t h e  

/. 



. .. 
extent p r a c t i c a b l e  and r e l a t i o n s h i p s  b e t i ~ e n  concen t ra t ions  of  gas 

in t roduced  i n t o  v a r i o u s  c o l l e c t  i o n  and d i s  t r ib t l t io i l  sys Leias and 
' I  I 

- . r e s u l t a n t  exposures  of persons  and gioups of persons. - 

~ i t h o u t  a t te r??? t ing  i n  any vay t o  p re judgc  the r e s u l t s  of d a t a  . . I  
c o l l e c t i o n  and e v a l u a t i o n  e f f o r t  t h a t  i s  r e a l l y  j u s t  beginning, I 1 
thought  you &ht f i n d  i t  i n s t r b c t i v e  if I vere  t o  ;ketch ou t  vSat 1 

.. 
a?;.&rs t o  be a l i k e l y  way f o r  regula' t i .ons t o  evo'l.ve. 1 ~ r o u l d  

- expec t  us t o  f e e l  our way thfough several  s t a g e s  of developme~lt of . . '  1 
- .  

c r i t e r i a  and c o n t r o l s  as gas  frorn t e s t  w e l l s  i s  in t roduced i n t o  
. . 

. d i s - t r i b u t i o n  systems in ,an i n c r e a s i n g  amount as in fo rm>t ion  i s  . . . I 
developed about  'the concen t ; a t ion 'o f  byproduct  m ~ t e r i a l  i n  Plowshare- 

. .  # 

produced ges and  how t h z t  gas  <loves about  i n  8 i s t r t h u t l o n  s y s t e m s .  1 . . . . 
. . . . . . .. . 

. . . . . . . . 
. . .  . 

.. : ~ t  scens reasonab le  i n  t h e  f i r s t  p l zce  t hz f  c e r t a i n  p o i n t s  
' '  

i 

of c o n t r o l  i n  a , g a s  d i s t r i b u t i o n  systc:in x<?ould bc s p c c i f j c d  beyor:c? 

which t h e  f u r t h e r ,  dis t- i ibu ' i<on and use of t h e  gzs tjould be f r e e  

of rcgulztizn, or ,  if you >:ill, thc - - &  bU - ;:culd t?:e:';.. zr. t::sr.y1; 
8 

consumer produc t .  A s  -in t h e  t r a n s f e r  and d i s t r i b i r t i o ~ ?  of o t h e r  

exeEvt consumer products, thc  person  in t roduc ing  t h e  gas i n t o  t h e  

m"? . - - - . ..:. - . . . : a -  

d i s t r i b u t i w  sys tem would be  r ' e q u i r e d ' t o  rn2e.t such l i m i t s  on the  
. . 

ra.d%oactive conten! of t h e  gas a s  might be d e t e r i r ~ n e d  by the  Cofi~l iss ion 





byproduct  ~ a t c r  i a l  i n  n a t u r a l '  g a s  ,should b e  recl!ced . . t o  -._. t h e  . . . .  extent  
- .  

' . p-ac . t i cab le .  I n  v i e s  of t he  i n c r e a s i n g  in:portancc of o the r  
. .  

rces .of exposure to' i o n i z i n g  r a d i a t i o n ,  t h e  c o n t r i b u t i o n  ol' 
.. ' 

byproduct  mater i .a l  in exempt n a t u r a l  gas produced by nuc lea r  . 

s t i m u l a t i o n  should no t  t a k e  up a d i s p r o p o r t i o n a t e  sha re  of t o t a l  
$ 

exposures  of t h e  p u b l i c ,  t o  r a d i a t i o n  from a l l  sources. It is too 
\ - 

ear iy 'a t  t h i s  t i m 2  t o  estimate t~ha.< t h a t  sha re  might be. 

We do riot b e l i e v e  i t  w i l l  b e  ap 'propr ia te  o r  feasona31e. t o  

e s t a b l i s h  a s i n g l e  l i m i t ,  thzt i s  a p p l i c a b l e  t o  a l l  s i t u a t i o n s ,  i n  . * 

terms of e i  t h c r  c o n c e n t f a t i  f r a d i d a c t i v i t y  j.ntrocluced i n t o  a - 
- .  . . -  

I 

d i s t r i b u t i o n  sys te rn  or' l i m i t s  on r a d i a t i o n  exposure t o  the  p u b l i c .  

For exem?le, we scspect  t h a t  i t  w i l l  be d e s i r e b l c  i n  t h e  d e v e l o p ~ e n t a i  .. 

1 phase of t h e  product ion '  of n s t o r a i  gns. by nucl-car a t i m l a t i o n  t o  ca r ry  1 . . 

out t racer  exper iments  i k d i s t r i h u t i o n  systems using sori12 of t h e  . . 
. . . . . .  - . . . . . . . . 

. : gas produced i n  e s p e r i ~ ~ ! s n t a l  p r o j e c t s .  Such experitnents would be . . 

. . ,  . . .  
% .  

' 

. . use?ui i r l  c i e v e l o p i ~ ~ g  d a t a  on such i t e n s  . a c t h e  . behavioi- of gas  Ln 
. . . . 

. . .  . . .  , - .  
. . . . ... . . d i s t r i b u t i o n  systems, d i l u t i o n  fac tors ,  and . c r i t i c a l  . at.huy s of Y -  . . .  . . 

. . .  . . .  . . 

. :  t o  m a i '  t h a t '  a r e  e s s e n t i a l  t o  the,  developnlenr of lilnit s : The 

. . . . .  
. :! 

. . . . . . . . .  . . .  
. . 

. . . . . .  . . .  . . . . .  
. . . . 

. . . . . 
. limits on m k c e n t r a t i o n s  b f  byproduc t  &&rial t o  be in t roduced  . ' . 
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i n t o  a p i p e l i n e  d i s t r i b u t i o n  system f o r  such t r c c e r  experiments 

. . 
could ,  of course ,  bc s u b s t a n t i a l l y  h igbcr  than l i m i t s  on l a r g e  

volumes of gas produced b y . n u c l c a r  s t i m u l a t i o n  f o r  u l t in la tc  
. . 

d i s t k b u t i o n  on a con i~crc ia l '  b a s i s .  . . -  
. . 

. . 

X t  i s  l i k e l y  t h a t  t h e  r e g u l a t o r y  c o n t r o l s  which w i l l  i n i t i a l l y  
. . 

be imposed ~ n .  t h e  i n t r o d u c t i o n  of gas ink0 contnercial channels  will. 
. . . - .  . , 

d i f f e r  from t h o s e  used a t  a l a t e r  t i m e  tr11en the  technology has been . - 

more f u l l y  developed,  pathways of exposure an3 a f fec ted 'popu la t ion  

groups have been b e t t e r  i d e n t i f i e d ,  and t h e  accuracy of theoretical 
. 4  

. exposure models has been  c o n f i r n d  by h e l d  assessment. A s  t he  
. - . . 

w ,  

cbmxilerciel p r o d u c t  ion  phase i s  ful.ly r e a l i z e d ,  it i s  poss ib le  t h a t  

b o t h  t h e  ne thods  and s p e c i f i c  r e q u i r e n e n t s  f o r  c o n t r o l   ill vary . . 
f r o n  one gas f i e l d  t o  anotl ler  t o  aLhieve  cormion objectj-ves i n  l i r , . i r i 'ng 

exposures .  Th i s  could r e s u l t  fron i!n?ortznt d i f f e rences  among gas  
-L 

f i e l d s  and t h e  a r e a s  t h e y  supply,  such a s  diffcr.cnccs i n  conposi t ion  

of t h e  gas, product i  on rates, col lec t - ion  and d i s t r i b u t i o n  systcins , r:nd 

a diPFerence i n  s i z c  or ns tu r e  of cczs 



. . 

. . .There a r e ,  of course ,  m n y  ques t ions  t h a t  w i l l  have t o  be 
. . 

r e s o l v e d  a s  ti le P l o \ ~ s l ~ s r e  nuc lea r  s t imulzi t ion p r o j e c t s  move fcrvsrcl. ' 

For e x a ~ p l e ,  how should t h e  exposure c r i t e r i a  and l i m i t s  be r e l a t e d  

C a l  vo1;lir.e of gas produced by ncclcar s t imula t ion  ns c o q a r e d  ' 

t a l  volume produced -by konventional  rr.c.ans p z r t i c u l a r l y  zs t h i s  

c r e a s e s  wi th  the  use  of  t h e  nuclear  s t ix~!!l2t icn technfque? 

Eow 20 rc.2 ~ c t e r m i n e  a l l  of t h e  impo;tsnt pa thmys of exposure and t ake  

i n t o  account  thp  v a r i a t i o n  i n  exposure a m n g  users  of the  k a s ?  The 

AEC i s  dependi n t h e  i n f o r n e t i o n  an6 i a t a  b'eing developed i n  
. . . \ 

the Plot~sha-re c n t a l  program t o  a s s i s t  i n  answering some of 
. . .  

t h e s e  q ~ c s t i o n s  aild t o  E'erve' a s  the  b s s i s  fo r  fol-lnulating those  
# 

c o n t r o l s  necessary  f o r  t h e  p r o t e c t i o n  o f ' p u b l i c  h e a l t h  and s a f e t y .  
. . 

I would l i k e  t o  p o i n t  o u t  t h a t  any proposcd regu la t ions  t h a t  .r:au:.d 
. . 

be clevelopcd would, of course ,  f i r s t  of a l l  be xcvier;ed a t  t h e  h5-ghest 
. . . . 4 

l e v e l  i n  t h e  C o m ~ i s s i o n  and rroulcl ?hen be publ~j.shecl f o r  pub1 . i~  c o ~ a e 3 t  
. . 

before be ing  pu t  i n t o  e f f e c t .  
. . 

. . 

.-The c r i t e r i a  and c o n t r o l s  f o r  au thor iz ing  t h c  d i s t r i b u t i o n  and . 
. . 

. use of o t h e r  products  . %:hich . m ~ y  be produced as a  resu1.t of t h e  
. . . . 

Plowshare program tS.11 p-robcbly d i f f e r  f r o 3  those v11ich w i l l  b e  . ---. . 
. . . .  . . 

d e v e l o p e w o r  r e g u l a t i n g  t h e  d i s t ; i b u t i o a  and -. . . . . 
' 'produce&y nuclear  s t inulatior. .  ~orrsver . ,  

- / . d i s c u s s e d  i n  t h i s  paper would probably be a 
. . I . . . * -  . . . r * .  . a .  . . . . .  . . . .. ' 
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